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SOLAR OBSERVATIONS

SOLAR RADIATION MEASUREMENTS DURING
OCTOBER 1936

By Irving F. Hanp, Assistant in Solar Radiation Investigations

For a description of instruments employed and their
exposures, the reader is referred to the January 1935
Review, page 24.

Table 1 shows that solar radiation intensities averaged
close to normal at all three Weather Bureau stations.

TaBLE 1.—Solar radiaiton iniensities during October 1936

[Gram-calori. « per minute per square centimeter of normal surface}
WASHINGTON, D. C.

TaBLE 1.—Solar radiation intensities during October 1936—Contd.
[Gram-calories per minute per square centimeter of normal surface]

BLUE HILL. MASS.

Sun's zenith distance

8. m.,787° 75.7° ‘ 70.7° l 60.0° [ 0.0° | 60.0° | 70.7° | 75.7° | 78.7° |Noon
I
Date Air mass Local
75th mean
mer. solar
time A. M. P. M. time

Sun’s zenith distance

8 a. m.{ 78.7°| 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 73.7° |Noon
D: Ajr mass .
ate 75th Local
mer. mean
time solar
A M, P. M. time
3 5.0 | 4.0 3.0 20 (110 20 | 3.0 [ 40 | 5.0 e
mm | cal. [ eal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | mm
Oct. 2. _______ S48 10,70 | 0.79 [ 0,92 | 114 | .35 | 1.06 | 0.92 { 0.81 1 0.69 | 7.29
Oct. 12_.___.. 6.27 | |eos 1.
Oct. 13_......_ 5.16 .. __. .
Oct. 19 ___._ 6. 7 67 .9
Det.20....___| 851 81 1.
Oct. 21 ______ 10. 59 81 1.
Oct. 27___..._| 2.87 89 1.
Qct.29_______ 5.36 | oo o .
Oct. 30_______ 3.99 .60 75
Means.._._._f.._____ 74| .84
Departures___[._..___ —.01 (—, 01 |—

Means__oooofoooaa (. 95)(( .98)|(1,14)
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1 Extrapolated.

Table 2 shows a deficiency in the amount of total solar
and sky radiation received on a horizontal surface at all
stations with the exception of Washington, Lincoln, Madi-
son, Fairbanks, and New Orleans.

The Callendar receiver and recording Wheatstone bridge
which have been in constant service for the last 25 years
at Madison, Wis., for measuring total solar and sky radi-
ation received on a horizontal surface, were replaced early
in the month by an Eppley 10-junction thermoelectric
pyrheliometer and a Leeds and Northrup recording micro-
max potentiometer. At the same time the Marvin
pyrheliometer in use at that station for measuring normal
incidence radiation was checked against Smitbsonian
silver-disk pyrheliometer no. 1, which instrument had been
checked against Smithsonian standards at the Smithsonian
Astrophysical Observatory a few weeks before.

Polarization observations made at Washington on 3 days
give a mean of 57 percent with a maximum of 61 percent
on the 27th. At Madison, observations made on 3 days
give a mean of 60 percent with a maximum of 70 percent
on the 29th. All of these values are slightly below the
corresponding normals for the month.
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TaBLE 2.—Average daily lotals of solar radiation (direct 4 diffuse) received on a horizontal surface

QGram-calories per square centimeter
Weelk beginning— Wash N L N R Bl s Frid
ash- : : : ow Fair- Twin a PR oW iver- ue an riday
ington Madison| Lincoln | Chicago York Fresno banks Falis Jolla Miami Orleans | side Hill Juan | Harbor Ithaca
cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cel. cal. cal. cal. cal. cal.
351 273 353 232 289 428 156 350 379 401 332 374 336 425 243 302
250 173 316 204 181 426 71 318 333 322 381 410 254 460 212 232
295 239 296 243 242 282 7 235 257 411 364 233 239 513 265 192
274 276 335 151 205 37 27 262 318 386 296 366 223 477 158 205
Departures from weekly normals
+15 -3 +16 -30 +6 —0 +47 —35 -5 —18 —13 +2 +17 +27
—57 —69 410 —24 —85 421 —1 —45 [ —46 +41 +47 —67 +6 —57
+12 22 —4 432 428 —84 +13 —1090 +56 +46 —117 —57 +70 —78
+7 -+71 +57 —28 —+11 -+3 —26 —35 —12 +6 +24 —41 —6 0
Accumulated departures on—
+5,75¢ | 42,569 | 47,595 [+10,416 | 46,741 | 44,592 | 14,382 | —2,674 |..o..._ —7,868 |- —434 | —1,575 |aaeeaoae +1,162 +987

TaBLE 3.—Total, I,,, and screened, I, I, solar radiation intensity measurements, obtained during October 1936 and determinations of the
atmospheric turbidity factor, B, and water-vapor content, w=depth in millimeters, if precipitated.

AMERICAN UNIVERSITY, WASHINGTON, D. C.

Tums Tymo-Im
1.94 1.94
Solar : 8 :
Date and hour angle altitude Air mass Im I, I, T yr w Air-mass type
Percentage of solar
constant
1836
Oct. 2 e/ m gr. cal. gr. cal. gr. cal. min
124 . My el 43 15 1.46 1.182 0. 838 0. 658 0. 061 77.5 15.9 40.0 { Npc; S Aloft.
120 8. M e _ 43 37 1.45 1. 186 . 838 . 658 . 062 77.6 15.8 40.0
Oct. 12
0128 &, M ieiaiemiio o 43 09 1.46 1. 283 912 .730 . 085 76.8 1.0 15.5 | Nec.
0132 A, I e 43 31 1.45 1. 304 .915 .732 . 066 77.0 10.1 10.1
Oct. 21
28 AL TN eciiees 29 31 2.02 1. 262 .923 . 730 .023 80.3 15.7 38.0 | NpoTw; S Aloft.
220 a. Mmoo 30 34 1.96 1.283 . 926 .733 .025 79.6 14.0 33.0

Atmospheric conditions during turbidity measurements

Oct. 2. Temperature 22° C.; wind, NE §; visihility, 12 miles.
Oct. 12. Temperature 21° C.; wind, NW 12; visibility, 30 miles.
Oct. 21. Temperature 23° C.; wind, 8 §; visibility, 20 miles. Polarization, 53 percent.

BLUE HILL OBSERVATORY OF HARVARD UNIVERSITY

Solar : I, I, Tumo Tweo-Im
Date and hour angle altitude Air mass In I, Ir 085 0840 B8 104 101 w
1988
Oct. 2 ° 7 m gr. cal. gr. cal. gr. cal. mm
FE: 22X T « o U U 20 24 2.85 0. 965 0. 683 0. 575 0.801 0. 683 0.110 54.2 5.6 4.0
0 T T <« USSP 41 26 1.51 1.085 740 . 600 . 868 .713 .141 67.4 11.4 9.3
18 48 3.10 1.171 819 .67 . 804 167 63.8 3.4 1.2
30 05 1.99 1.303 877 716 1.028 850 071 70.6 3.4 1.2
42 38 1.48 1.411 918 762 1.077 905 078 75.4 2.7 2.2
43 37 1.45 1.362 018 724 1.074 918 075 78.8 6.1 5.1
34 23 177 1.319 884 723 1021 850 . 081 72.0 4.0 3.0
25 08 2,35 1.191 . 822 625 966 . 803 .071 67.7 6.3 4.5
30 54 1.94 1.220 . 820 (7.7 TSNP [EPRUIIS PRSI RS DUUS SRR SR
39 48 1.05 1. 259 780 634 .915 753 07 69. 6 5.6 4.6
23 22 2.56 1.083 743 610 872 727 057 2 12.4 7.8
19 31 2.98 . 887 624 . 531 L7132 . 631 .119 52.4 6.7 3.9
31 08 1.93 1.163 .741 . 608 . 869 .721 . 098 65.8 6.9 5.0
18 42 3.10 1. 142 804 667 .943 792 . 063 61.8 2.9 L7
22 44 2. 64 . 804 . 599 .511 . 702 . 608 .121 64.2 3.7 1.9
39 38 1.57 1,175 .818 . 680 . 959 . 808 .150 63.3 2.8 2.3
26 14 2.26 1.116 .782 .633 .918 L7562 .071 8.7 9.9 6.6
15 64 3.61 . 809 .619 . 506 L7256 . 601 . 085 52.8 11.2 5.9
24 Is\g ‘2.35 790 - 678 -509 | . 699 . 602 .175 47.7 7.1 4.6
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TasLe 3.—Total, I, and screened.; 1,, 1,, solar radiation intensity measurements, obtained during October 1936 and determinations of the
atmospheric turbidity factor, 8, and water-vapor content, w=depth in millimeters, if precipitated—Continued

BLUE HILL OBSERVATORY OF HARVARD UNIVERSITY—Continued

Solar : I I, Jmeo Tumo-Tm
Date and hour angle altitude | AlTmass | Im I = 051 | 810G A 161 Lol w
1936
e ! m gr.cal. | gr.cal. { gr.cal mm
28 53 2.06 1. 184 0.802 0.671 0.936 0.798 0.118 63.8 2.9 2.0
36 15 1. 69 1.216 . 800 . 647 . 938 L7383 . 100 68.5 6.7 5.2
30 32 1.96 1.360 . 906 .727 1. 0680 . B62 04 75.0 5.6 4.0
12 10 4.64 1.082 . 749 . 632 .877 PR3 U DRI PRSI EPRNOUPIII P
14 55 3.84 1.058 . 760 .637 . 388 . 753 . 055 58.7 4.4 2.3
33 43 1.80 1. 264 .820 . 660 . 958 . 781 . 089 68.8 3.9 3.0
18 47 3.08 1.100 .759 . 632 . 890 L7157 .073 59.7 3.0 1.7
23 44 2.48 1. 1868 .811 . 666 . 951 .791 070 85.2 5.1 3.3
23 18 2.52 . 806 . 368 . 488 . 664 . 577 . 179 60. 6 9.2 5.9
37 08 1. 65 1. 082 .715 . 593 .833 . 700 . 148 61.0 5.4 3.9
18 04 3.19 . 750 . 541 . 444 . 633 . 526 . 167 51.6 13.0 7.6
25 14 2.34 1.275 831 678 .973 804 076 76.9 11.2 7.4
23 40 2.48 . 995 . 686 . 567 .802 . 661 094 60. 6 8.5 5.4
12 24 4,57 .839 .611 . 508 .712 . 600 . 062 54.0 11.0 5.3
20 34 2.82 1,092 L762 . 624 . 887 L7385 . 064 62. 1 6.8 4.1
35 30 1.72 1,092 . 745 . 601 .867 . 708 . 063 64.0 8.5 6.5
20 o4 2.89 1,273 . 863 . 711 1. 002 . 836 . 050 742 8.9 5.3
34 33 1.76 1.358 .908 . 738 1.104 . 867 . 004 4.2 4.6 3.5
22 45 58 1.303 . 890 L712 1. 036 . 838 . 024 76.0 7.4 4.7
19 43 2.95 1. 269 . 869 . 699 1. 011 .822 025 81.3 10.6 8.2
34 25 1.77 1.378 . 906 . 730 1. 051 . 8569 017 73.7 3.0 %3
21 o4 2.76 1.119 L772 .625 §99 .737 . 057 65.6 8.3 6.1
27 05 2. 1.070 .723 . 687 . 841 . 601 . 082 64.8 10.0 6.8
42 09 1.80 1. 081 727 . 590 . 846 . 696 . 150 64.3 8.9 6.7
21 21 2.74 .672 . 479 . 405 .578 . 477 . 140 46.3 11.9 7.3
26 33 2,24 1.112 . 740 . 600 . 859 L707 . 094 63.0 6.1 4.1
20 35 2.82 1.164 .782 . 660 .910 .778 . 087 59.5 6.1 3.7
12 08 4.68 1. 044 T . 620 . 868 .720 P02 : J0 NI PR R,
21 22 2.72 1. 261 L8456 .677 . 981 L1797 . 038 7L0 11.6 7.1
33 29 1.81 1.358 .881 . 698 1. 026 L824 . 046 75.9 10.3 7.7
Air-mass typea for above table
Oct. 2. Neo Oct. 9. N» Oct. 20. Nyc+S Oct. 27. Po

3. N»ro 12. N» 21. Tu+8 28. Nyo

4. Po 13, Po 22. Tu 29, N»

5. Nro 18, Pg 24, Nro; Tu aloft 30. Pct+P»r

g. NecTu 19. Nye 25. Nro 31. N

. r

TasLe 3.—Total, I, and screened, I, I, solar radiation intensily measurements, obtained during Seplember 1936, and determinalions of the
atmos pheric turbidity factor, 8, and waler-vapor content, w=deplh in millimeters, if preci pitated, Blue Hill, Mass.

Tumo Tomo-Im
1.94 1.94
Date and hour angle all?:(i)égfie Afr mass Im I, I Byomr w Air-mass type
Percentage of solar
constant
1986, Sept. 1 e’ m gr. cal. gr. cal. gr. cal. mm

20 41 2,77 1,067 0.757 0.629 0.075 681.9 5.9 3.8 | Nec
34 43 175 1,214 . 826 . 6.2 4.7
30 39 1.57 1,247 L 548 6.9 5.5
11 56 4,95 673 . &504
22 45 2.58 .892 .640
54 01 1.24 1. 269 . 837 . 634 109 73. 7.1 6.5 | Nrec
37 43 1.63 1,179 .T86 , 645 130 684.9 3.1 2.4
34 51 178 1,159 776 6541 125 5.0 3.8
19 15 3.02 1017 .718 . 599 079 59.2 5.9 2.8 | Nec
23 58 2.46 1.101 L7556 . 621 077 64.0 8.7 41
36 33 1.91 1.179 .187 . 647 037 67.0 5.5 4.0
54 23 1.23 1. 261 .822 . 664 149 69.0 2.9 26
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TaBLE 3.—Total, I,,. and screened, I, I, solar radiation iniensily measurements, obtained during Seplember 1936, and determinations of the
atmospheric turbidity factor, B, and water-vapor conient, w=depth in millimeters, if precipitated, Blue Hill, Mass.—Continued

Iy=o Lluwo-Iw
1.94 1.64
Date and hour angle aﬁ(i"}gg o | Air mass Tn 1, L Blyer Air-mass type
Percentage of solar
constant
° ! m gr.cal. | gr.cal. | gr.cal.
20 14 2.88 0. 586 0. 432 0.374 |||l Twm
48 34 1.33 1.045 . 709 . 578 . 164 65.5 10.9 TM
2 34 1.26 1. 069 L7158 . 582 L175 63.2 7.6
23 30 2.50 LTHL . 550 471 L = 3 ISR IR Nr—Twum
35 41 1.74 .97 . 609 563 La02 60. 3 8.5
47 50 1.34 1.043 L701 576 . 205 §9. 8 5.5
53 16 1,25 1.217 .795 . 635 . 150 68.5 5.1
52 45 1.26 1.236 . 816 6563 .100 74.6 10.2
36 31 1.68 1.137 . 761 .644 .184 64.2 4.8 Nrc
35 00 174 1.123 . 741 622 175 64.2 8.5
29 16 2,04 1071 .741 612 .133 61.7 5.8
20 11 2.86 1,110 772 L642 075 61.0 3.2 Nra
23 32 2. 50 1. 150 792 . 646 066 63.9 0
1:26 p. 1.635 . 695 . 555 . 162 63.0 9.1 Npra:Twum Aloft.
401 p. . 735 544 L4602 | e |eeiaios
4:38 a. .445 .351 P 2 B (R [ (N Nepea:Tum Aloft.
4:13 a. . 682 .379 [ 1 I RO PRV JRO N
0:51 p. 1.372 . 891 .711 . 070 71.5 6.0 Npa:Tu Aloft.
4:29 p. 1049 .739 . 602 . 050 63.9 9.4
5:19 p. . 790 . 589 [ N PR PRI
5:35 D. .673 L5811 PR 157 30 (RN SRR (SO
243 p. 1.017 .672 . 547 . 156 58.8 5.5 3. Nrc.
3:16 p. . 899 . 604 . 509 . 201 49.6 3.0 2.
0:13 p. 1.060 .69 7 TR, O I Np->Tum:S Aloft.
0:39 p. 1124 .721 592 . 195 61.5 1.1
1:31 p. 1. 163 761 617 . 1568 64. 4 4.3
3:50 p. 1. 001 . 667 57 . 105 58.2 6.2
1:00 a 41 54 1. 49 1.259 L811 . 656 114 69.0 3.8 Mp->Twm: S Aloft.
0:10a 47 15 1.36 1.285 832 657 .106 70.3 4.3
0:51 p. 45 57 1.39 1.308 8§46 2 T OO S N,
Sept. 25
4:30 a. 16 15 3.583 1. 159 816 71 . 032 68.3 8.4 4.5 | Pc: 8 Aloft.
4:10 a. 19 47 2.93 1.240 . 848 703 . 051 69. 3 5.2 3.1
1:58 a. 40 34 1. 53 1. 435 . 941 762 051 77.0 2.8 2.3
0:2] p. 46 52 1.37 1. 466 L941 762 076 79.0 3.2 2.8
2:16 p. 37 19 1.65 1. 388 . 906 . 743 075 7.0 2.2 L7
4:32 a. 15 25 3.72 . 980 . 706 . 588 . 074 54.6 3.8 21| Pc
4:15 a. 17 58 3.06 1. 008 LT76 . 627 . 050 66.0 8.0 4.6
0:00 n 46 42 1.38 1.216 .809 . 661 . 140 67.4 4.3 3.7
0:23 p. 46 24 1. 38 1,243 . 817 .67 . 148 66. 5 2.4 2.1
3:12 p. 28 52 2,06 1. 285 . 885 . 693 . 050 73.2 6.8 4.8
331 p. 25 44 230 1205 . 834 o7 . 000 8L.2 19.1 2.7
018 P M ool 42 23 1.48 1.364 .878 708 . 059 79.0 8.4 7.0 | Npc.
Sept. 29
< H 1) - T« « VU R 21 38 2.70 1.200 .816 674 . 037 69.7 7.6 .7
2:00 8. Moo 37 02 1.66 1.340 . 888 .725 .075 73.7 4.4 .4 | Pc: S Aloft.




